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REMARKS 

Claims 1-16 are pending. 

Claims 1-3, 8-11 and 15 are rejected under 35 USC 103(a) as being unpatentable over 
Katsura, Japanese Publication No. 05-121785. This rejection is respectfully traversed. 

Applicants previously asserted that the structure of claim 1 is different from that of 
Katsura, which has a light emitting diode lamp which has an optical lens that is symmetrical about a 
plane defined by the optical axis L as shown in Figures 1-9 of Katsura. As a result of this 
symmetry, the two convex lenses of Katsura are the same on both sides of the plane and therefore 
refract light equally, unlike the lenses of claim 1 . 

In response, the Examiner states, at pg. 2 of the Office Action, that Katsura teaches 
asymmetrical surfaces defined around a plane defined by the optical axis L, where one of the 
surfaces extends at an angle while the other runs parallel to the plane. Applicants note that the 
Examiner has failed to specifically point out where such a feature is disclosed in Katsura. 
Applicants assume that the Examiner is referring to the portions of element 16 (as shown in Fig. 1) 
which are directly to the left and right side of the LED 13, where it appears that the surface directly 
to the right side of the LED runs parallel to the L-axis and the other side runs at an angle slightly off 
of parallel. In this case, Applicants first point out that the Examiner appears to be judging the 
shapes and angles of these portions merely based on their appearance in the drawings and does not 
actually rely on a specific disclosure in the specification. 

Further, Applicants submit that these surfaces do not meet the limitations of claim 1. 
Claim 1 recites "the convex lens has two different curved surfaces, one on each side of a plane, 
wherein the plane is orthogonal to a light emitting surface of the light emitting diode chip." First, 
the surfaces of Katsura to which Applicants assume the Examiner is referring are not surfaces of a 
lens. The only curved surfaces of the lens of Katsura are located at the top of Fig. 1, and these 
curved surfaces are divided into left and right sides (looking straight at the drawing) by the L-axis. 
In fact, Katsura explicitly teaches in paragraph 001 1 that the tip portion of the sealing resin, or mold 
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resin 16 serves as an optical lens. (See English translation of the Katsura reference.) The curved 
surfaces which lie directly to the sides of the L-axis appear to be symmetrical about that L-axis, in 
other words, are not "different," as recited in claim 1 . Again, claim 1 recites two different curved 
surfaces of the convex lens. The curved surfaces of the optical lens which lie one on each side of 
the plane which is orthogonal to the light emitting surface of the light emitting diode chip in Katsura 
are not different. Thus, Katsura fails to teach or suggest that which the Examiner asserts. 

Furthermore, the Examiner admits that Katsura fails to teach one of the curved surfaces 
refracting outgoing rays of light from the LED more than the other curved surface, but that is 
obvious due to the very nature of the two different curved surfaces. The Examiner asserts that 
Katsura corroborates this by teaching that the brightest direction of the LED occurs at the optical 
axis of the convex lens. However, as stated above, the curved surfaces of the lens of Katsura are 
symmetrical about the L-axis, and thus the curved surfaces will refract light equally. 

Accordingly, claim 1 is allowable over Katsura. The remaining claims are allowable at 
least due to their respective dependencies. Applicants request that this rejection be withdrawn. 

Claims 4-7 are rejected under 35 USC 103(a) as being unpatentable over Katsura, as 
applied to claim 1, and further in view of Yamada, Japanese Publication 1 1-154766. This rejection 
is respectfully traversed. 

Claims 4-7 are allowable at least for the foregoing reasons and further in view of 
Yamada' s failure to overcome the deficiencies of Katsura. Applicants request that this rejection be 
withdrawn. 

Claims 12-14 and 16 are rejected under 35 USC 103(a) as being unpatentable over 
Katsura, as applied to claim 1, and further in view of Yamada. This rejection is respectfully 
traversed. 
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Claims 12-14 and 17 are allowable at least for the foregoing reasons and farther in view 
of Yamada's failure to overcome the deficiencies of Katsura. Applicants request that this rejection 
be withdrawn. 

In view of the above, each of the presently pending claims in this application is believed 
to be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 
withdraw the outstanding rejection of the claims and to pass this application to issue. If it is 
determined that a telephone conference would expedite the prosecution of this application, the 
Examiner is invited to telephone the undersigned at the number given below. 

In the event the U.S. Patent and Trademark office determines that an extension and/or 
other relief is required, applicant petitions for any required relief including extensions of time and 
authorizes the Commissioner to charge the cost of such petitions and/or other fees due in connection 
with the filing of this document to Deposit Account No. 03-1952 referencing docket no. 
204552029400. 



Dated: September 2, 2005 Respectfully submitted, 

By_ 




Deborah S. Gladstein 

Registration No.: 43,636 
MORRISON & FOERSTER LLP 
1650 Tysons Blvd, Suite 300 
McLean, Virginia 22102 
(703) 760-7753 
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(54) LIGHT EMITTING DIODE 

(57)Abstract: 

PURPOSE: To enable the brightest direction of a light 
emitting element to be tilted without inclining a substrate 
or forming a lead so as to control an optical axis. 
CONSTITUTION: A light emitting diode chip 13 mounted 
on a lead frame 1 1 is sealed up with a transparent resin 
16 which serves also as an optical lens. The optical axis 
L of the sealing resin lens 16 is tilted against a center 
axis z of the lead frame 1 1 . As a result, the brightest 
direction of the light emitting element 10 is tilted against 
the center axis z of the lead frame 1 1 . 
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JP05-121785 (A) 

Title of the invention: LIGHT-EMITTING ELEMENT 
Detailed explanation of the invention: 
[0001] 

5 The present invention relates to a light-emitting 

element used for a light-emitting display element of an 
information board and the like, for example. 
[0002] 
Prior art: 

10 A general light-emitting element used for a 

light-emitting display element of an information board and 
the like is shown in Fig. 8 and Fig. 9. This light- 
emitting element includes two parallel lead frames 21, 22, 
a light-emitting diode chip 23 mounted on a tip of one lead 

15 frame 21, said light-emitting diode chip 23 being wire 
bonded to a tip of the other lead frame 22, and a 
transmissive resin sealing the surrounding of the light- 
emitting diode chip 23. The sealing resin 24 is molded 
into a shell shape with a tip surface curved in a convex 

20 shape, which also serves as an optical lens. An optical 
axis L of the optical lens coincides with a center line z 
passing the center of the light-emitting diode chip 23. 
[0003] 

If these light-emitting elements are arranged in 
25 a dot matrix on a substrate 20 to be integrated with a 
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driving system, as shown in Fig, 10, an information board, 
for example, is provided. Since the lens optical axis z of 
the light-emitting element coincides with a center line of 
the lead frame 21 passing the center of the light-emitting 
5 diode chip 23, the lens optical axis is perpendicular to 
the substrate 20 if the light-emitting element is fitted to 
the substrate as such. 
[0004] 

Problem to be solved by the invention: 
10 Incidentally, the information board is usually 

installed in a high position to some extent because of its 
characteristics. Thus, it is required that the brightest 
direction (hereinafter referred to as element axis) be 
directed toward a person's eyes. Consequently, in a case 
15 of the information board in which the optical lens axis L 
is perpendicular to the substrate, the substrate is 
required to be tilted downward by a predetermined angle 0. 
In a case where the substrate 20 is not tilted as shown in 
Fig. 11, it is necessary to tilt the element axis by what 
20 is called a lead forming process in which the lead frames 
21, 22 of the light-emitting element are bent. 
[0005] 

However, the information board has a high height 
as well as a heavy weight and thus when the entire 
25 information board is installed in a tilted manner, it is 
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necessary to take the strength design of fixing structural 
material into consideration sufficiently. Also when the 
substrate 20 is set in a tilted manner in the information 
board, the bad effect that the information board has an 
5 increased thickness and the like cannot be avoided. 
Further, it becomes difficult to implement automatic 
loading of the light-emitting element subjected to lead 
forming, which becomes a serious negative factor in terms 
of precision, number of processes even in the forming after 
10 the loading. Therefore, in tilting the element axis, 
neither tilting of the substrate 20 nor the lead forming is 
a preferred countermeasure . 
[0006] 

The present invention was made in consideration 
15 of these circumstances, and an object thereof is to provide 
a light-emitting element of a type in which an element axis 
is tilted, which does not require tilting of a substrate or 
lead forming. 

[0007] 

20 Means of solving the problem: 

In a light-emitting element in which the 
surrounding of a light-emitting diode chip mounted on a tip 
of a lead frame is sealed with a transmissive resin, and a 
tip surface of the sealing resin is curved in a convex 

25 shape to serve as an optical lens, an optical axis of the 
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optical lens is tilted with respect to a center line 
passing the center of the light-emitting diode chip, 

[0008] 
[Action] 

5 The element axis, namely the brightest direction 

coincides with the lens optical axis. Therefore, the lens 
optical axis is tilted with respect to the center line of 
the lead frame passing the center of the light-emitting 
diode chip, whereby the element axis is tilted with respect 
10 to the center line of the lead frame. 
[0009] 
[Examples] 

An embodiment of the present invention will 
hereinafter be described with reference to the drawings. 

15 Fig. 1 is a longitudinal cross section of a light-emitting 
element according to one embodiment of the present 
invention, Fig. 2 is a cross section of the light-emitting 
element, and Fig. 3 is a longitudinal cross section of an 
information board using the light-emitting elements. 

20 [0010] 

A light-emitting element includes two parallel 
lead frames 11, 12. A light-emitting diode chip 13 is die- 
bonded to a tip of one lead frame 11 by a conductive 
adhesive 14. The light-emitting diode chip 13 is wire 

25 bonded to a tip of the other lead frame 12 by a conductive 



wire 15. The surrounding of the tips of the two parallel 
lead frames 11, 12 is sealed with a transmissive resin such 
as an epoxy resin, centering the light-emitting diode chip 
13. 

[0011] 

The sealing resin 16 takes a shell shape, whose 
tip portion is curved forward to serve as an optical lens. 
The lead frames 11, 12 are inserted into the sealing resin 
in a state in which a center axis of the entire sealing 
resin including an optical axis L of the optical lens is 
tilted at angle 9 with respect to a center axis z of the 
lead frame 11 passing the light-emitting diode chip 13. 
Thereby, the brightest direction of the light-emitting 
element 10, namely the element axis (coinciding with the 
lens optical axis) is tilted with respect to the center 

axis z of the lead frame 11 by angle 9. 
[0012] 

As a result, if the lead frames 11, 12 of the 
light-emitting element 10 are fitted to the substrate 20 as 
such, the element axis is tilted with respect to a normal 

line of the substrate by angle 9. Therefore, it is not 
necessary to tilt the substrate 20 or implement lead 
forming in tilting the element axis with respect to a 

horizontal line. The tilt angle 9 of the lens optical axis 
L with respect to the center axis z of the lead frame 11 is 



usually 5-30° . 

[0013] 

In the above embodiment, the sealing resin 16 has 
a construction in which its center axis is tilted with 
respect to the center axis z of the lead frame 11. 
Alternatively, as shown in Fig. 4, the sealing resin 16 may 
also take a construction in which only the optical axis L 
at a tip portion of the sealing resin, which almost 
corresponds to an optical lens portion, is tilted with 
respect to the center axis z of the lead frame. 
[0014] 

Portions other than the sealing resin 16 of the 
light-emitting element 10 are not specifically limited. 
For example, there may be made a two-color emitting light- 
emitting element in which two kinds of light-emitting diode 
chips 13a, 13b having different luminescent colors are 
mounted on a lead frame 11 at a center portion and they are 
respectively wire bonded to lead frames 12a, 12b on both 
sides thereof as shown in Figs. 5 and 6. Furthermore, as 
shown in Fig. 7, a lead frame 17 with its tip portion 
provided with a reflecting cup 17 can also be used. In 
this case, the lead frame 11 in which the reflecting cup 17 
is bent is used so that a center axis of the reflecting cup 
17 coincides with a lens optical axis, whereby bright light 
having a symmetry in its directional characteristic is 



7 



observed. 

[0015] 

Effect of the invention: 

According to the light-emitting element of the 
5 present invention, since the element axis is tilted with 
respect to the lead frame, operation of the optical axis 
such as tilting the substrate or bending the lead frame is 
not required even when the element axis is tilted with 
respect to the substrate of the information board. 
10 Therefore, installation of the information board and the 
like becomes easy, and automatic loading by a loading 
apparatus is enabled. 
Brief explanation of the drawings: 

Fig. 1 is a longitudinal cross section of a 
15 light-emitting element according to one embodiment of the 
present invention; 

Fig. 2 is a cross section of the light-emitting 

element; 

Fig. 3 is a longitudinal cross section of an 
20 information board using the light-emitting elements; 

Fig. 4 is a longitudinal cross section of a 
light-emitting element of another embodiment of the present 
invention; 

Fig. 5 is a longitudinal cross section of a 
25 light-emitting element of still another embodiment of the 




present invention; 

Fig. 6 is a cross section of the light-emitting 

element; 

Fig* 7 is a longitudinal cross section of a 
5 light-emitting element of still another embodiment of the 
present invention; 

Fig* 8 is a longitudinal cross section of a 
conventional light-emitting element; 

Fig. 9 is a cross section of the light-emitting 

10 element; 

Fig. 10 is a longitudinal cross section of an 
information board using the light-emitting elements; and 

Fig. 11 is a longitudinal cross section of 
another information board. 



15 10 light-emitting element 
11, 12 lead frame 

13 light-emitting diode chip 

16 sealing resin 

20 substrate 

20 L lens optical axis of sealing resin 

z center axis of lead frame 
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